Introduction
Science can be defined as a social activity oriented to characterize a field of knowledge through observation and measurement, being performed by research communities and influenced by societal conditions (communication media, Government policies and legal system). In accordance with Asimov (2010) , modern science emerged when nature was considered under the watchful eye of measurement methods. Thus, professional and researchers require a body of theoretical and practical tools to quantify experimental data. In this sense, Van-Raan (2004a) also discussed this topic when recorded the sentence attributed to Onnes: "Measuring is knowing". To measure is, then, the basis for the building of science. However, how science itself can be measured?
This view of the matter presides the methodical foundations of bibliometrics, that is, the quantitative study of production, growth, maturation and consumption of scientific publications. In this sense, the term "bibliometrics" was originally coined by Pritchard (1969) , replacing so the classical "statistical bibliographies". Since then, bibliometrics has quickly evolved and technically perfected alongside with the exponential growth of science. Presently, the massive amount of data published on academic journals, books, patents, proceedings, etc. required to be stored and organized into bibliographic databases. The information contained on these platforms (i.e. citations, keywords, titles, journals, authors, institutions, etc.) provides a valuable sample to perform science evaluation research using bibliometric techniques (Gutiérrez-Salcedo; Martínez; Moral-Muñoz; Herrera-Viedma; Cobo, 2018) .
As a result, bibliometrics has become in contemporary context an essential tool for assessing and analyzing researcher's production (Ellegaard; Wallin, 2015) , collaboration between institutions (Skute; Zalewska-Kurek; Hatak; de Weerd-Nederhof, 2019), impact of state scientific investment in national R&D productivity (Fabregat-Aibar; Barberà-Mariné; Terceño; Pié, 2019) and academic quality ( , among other possibilities (Glänzel, 2012) . Concerning to bibliometrics, it can be divided in two major fields of study or subject areas: performance analysis and science mapping analysis (SMA) (Noyons; Moed; Van-Raan, 1999; Cobo; López-Herrera; Herrera-Viedma; Herrera, 2011a). On the one hand, performance analysis aims to evaluate different scientific actors (researchers, institutions, countries, etc.) through bibliographic indexes based on publications and citations data (Narin; Hamilton, 1996) . On the other hand, SMA lies on the topological and temporal representation of the cognitive and social structure of a particular research field (Small, 1999;  Cobo; López-Herrera; Herrera-Viedma; Herrera, 2011) .
Concerning the current published documents, there are several reviews about the tools available to perform bibliometric analyses. Moral-Muñoz, López-Herrera, Herrera-Viedma & Cobo (2019) reviewed the freely available SMA software and allowing to perform the complete analysis, without using external software to preprocess or visualize the analysis. Pan, Yan, Cui & Hua, (2018) evaluated how the three SMA software (CiteSpace, HistCite and VOSviewer) is used, cited and diffused. Gutiérrez-Salcedo, Martínez, Moral-Muñoz, Herrera-Viedma & Cobo, 2018) introduced the essential techniques and software tools to analyze the impact of a research field and its scientific structure. Chen (2006; introduced CiteSpace, VOSviewer and CitNetExplorer to perform an applied analysis using SMA. Pradhan (2016) described some of the commonly used software tools to perform SMA analysis. Sangam & Mogali (2012) highlight the different capabilities of mapping and visualization software tools. Finally, Cobo,López-Herrera, Herrera-Viedma & Herrera (2011b) performed an in-depth analysis of the advantages, drawbacks and most important differenced among the SMA software tools. Nevertheless, those reviews are conditioned for temporal factors . These tools have been improved, and new features have been incorporated; furthermore, other described tools are no longer maintained, or there are powerful new options.
In this sense, the present review aims to offer an up-to-date review of the different tools available to perform bibliometric and scientometric studies; including the data acquisition sources, performance analysis, science mapping and visualization tools. For this purpose, the structure of the study is divided into three sections and organized as follows: Section 2) describes the method and selection criteria. Section 3) shows the different databases from which to get the information. Section 4) presents general bibliometric and performance analysis tools. Section 5) analyzes the main SMA software tools. Section 6) describes and analyzes the available libraries. Finally, in Section 7) some discussion and concluding remarks are highlighted.
Methods -Selection criteria
In order to provide an adequate state-of-art of the available tools to perform bibliometric and scientometric analyses, some inclusion criteria have been previously established: -Database that allows downloading bibliographic data. Researchers require a body of theoretical and practical tools to quantify experimental data
The information contained on bibliographical platforms provides samples to perform science evaluation research All of these software and tools have to be in a final form and with an evident up-to-date status. Furthermore, we only include those that are focused explicitly on the bibliometrics, not general tools that could be employed in some of the processing stages.
Databases
In order to perform a bibliometric analysis, the first stage is to decide the best data source that fits with the scientific coverage of our research area. It is important to highlight that the number of bibliographic databases is high (e.g. PubMed, EMbase, SpringerLink, etc.), but not all of them provide information that allows easily performing bibliometric analyses. Thus, the present document shows the main bibliographic databases used in bibliometrics analysis: Web of Science (WoS), Scopus, Google Scholar (GS), Microsoft Academic (MA) and Dimensions. In what follows, a short description of each database is shown, and also, the main characteristics focusing on the bibliometric analyses are shown in Table 1 . -Web of Science: It is a website that provides access to multiple databases and citation data for 256 disciplines (science, social science, arts and humanities). The access is under subscription. The Institute for Scientific Information (ISI) was the original producer, after that, its intellectual property passed to Thomson Reuters, and now the maintenance is in charge of Clarivate Analytics. It covers different formats, such as full-text articles, reviews, editorials, chronologies, abstracts, proceedings (journals and book-based) and technical papers. The total number of records is beyond 90 million. Its temporal coverage is from 1900 to the present. -Scopus: It is a website that offers access to databases and citation data in life sciences, social sciences, physical sciences and health sciences. Elsevier provides access to Scopus, and a subscription is needed. It covers three types of sources: book series, journals and trade journals. Furthermore, the searches performed in Scopus also incorporate searches in patent databases. The number of records is around 69 million. The temporal coverage is from 2004 to present. -Google Scholar: It is a freely available website, launched in 2004, that indexes the full text or metadata of the scientific literature from the most peer-reviewed online academic journals, books, conference papers, theses, preprints, abstracts, technical reports, court opinions and patents. Google does not provide the number of records, but (Gusenbauer, 2019) 
Software tools for conducting performance bibliometric analysis
Once the data is obtained, the analyst could develop a performance analysis process. In this process, information about the production and impact of a specific research area is obtained. Several indicators could be extracted from the publi-Bibliometrics has become an essential tool for assessing and analyzing the productivity and impact of academics and technology
The first stage is to decide the best data source that fits with our research area cation core, such as number of publications, number of citations, highly cited publications, number of non-cited publications, research field classification and normalized citations. In that way, the software tools could offer the indicators that the developer considers adequate to the scientific evaluation.
Recently, alternative metrics, also known as Altmetrics, have been developed to evaluate scientific impact at social media . This approach describes a web-based metric for the impact of publications and other scholarly material by using data from social media platforms (i.e. Twitter, Facebook, Google+, blogs, Mendeley, CiteU-Like, Reddit and Wikipedia, among others) (Veeranjaneyulu, 2017) . The appearance of this type of measures is related to the social media revolution; there are now different groups of the population, non-author professionals, which read research articles and now also share them, and new types of academic outputs have appeared Williams, 2013) . Nonetheless, this kind of indicators is still under development and are not integrated into the existing software tools. Probably, these new metrics will be included in future software tools.
Thus, under this category, the most relevant software tools that still available have been included in this review. We should mention that in the past there were other important software tools focused on bibliometric performance analysis, but currently are unmaintained, such for example, the software HisCite which was used to visualize the results of the searches performed in the WoS, allowing to analyze and organize the results to obtain the topic's structure, history and relationships. Nevertheless, it was not included in the present reviews since Clarivate informed about no longer maintained.
In what follows, the description and main characteristics of these software tools are shown. Also, Table 1 shows the main details. In this software tool category, we will focus on the data sources used, the kind of indicators and analysis available. The descriptions of the main performance analysis tools are here below: -CRExplorer: It is indicated to the disambiguation and analysis of the cited references of a publication collection downloaded from WoS database, Scopus or Crossref (Thor; Marx; Leydesdorff; Bornmann, 2016). It was developed for applying the Reference Publication Year Spectroscopy (RPYS), which allows identifying the publications with most sig- Figure 1 . Analysis of the EPI journal with CRExplorer nificant influence in a certain research area, topic, or in general, a set of documents. It is based on "the analysis of the frequency with which references are cited in the publications of a specific research field in terms of the publications years of these cited references" (Marx; Bornmann; Barth; Leydesdorff, 2014). In short, CRExplorer shows the spectrogram of a topic, cleans the cited references (disambiguation) and uses a smoothing algorithm to correct the noise. Due to its development using Java programming, it runs on most hardware and operating system platforms. Furthermore, CRExplorer offers two options to run an analysis: Java Web Start and download a runnable JAR file. An interesting feature is the analysis of sequences over time, where the citations are considered on average, above average and below average for each year; it allows to identify sleeping beauty (Van-Raan, 2004b), constant performer, hot paper and life cycle publications. Data output could be exported to WoS, Scopus or CSV (graph, cited references and/or citing publications).
-Publish or Perish: It was primarily developed to generate the h-index from GS search results and was Anne-Wil Harzing who initiated and guided the development of this software (Harzing, 2008; Van-der-Wal, 2008 ). An interesting feature is that we can perform searches directly to GS, WoS, Scopus, Crossref and MA. Furthermore, it allows to import external data instead of performing the search. It provides a performance analysis of the core of documents obtained from the indicated source. In that sense, it interesting to highlight the possibility of obtaining the h-index average annual increase, age-weighted citation rate and authors per paper indicators. Furthermore, the output can be exported to BibText, CSV, EndNote, ISI Export, JSON Export and RefMan/RIS; it is interesting to perform further analyses in other tools, although it is limited to 1000 records.
-ScientoPyUI: This is not a complete software, and it is needed to run it under Python. It is the graphical user interface (GUI) for the ScientoPy (described in Section 6) (Ruiz-Rosero; Ramírez-González; Viveros-Delgado, 2019). Although the characteristics of ScientoPy will be described below, some comments will be addressed. Thus, we can perform a preprocessing stage, consisting on document type filtering, author's name normalization, duplicate removal, times cited and document's country and institutions. Concerning the analysis options, it allows performing top and specific topics evaluation and wildcard search. Furthermore, ScientoPy adds some performance indicators to the topics analyzed, such as average growth rate, average document per years and percentage of documents in the last years. Although this tool does not provide sophisticated maps, the visualization options are: timeline, horizontal bars, horizontal bars trends, evolution and word cloud. Graphs can be exported to EPS, SVG and PNG. Bibliometric libraries allow to develop a specific analysis and workflow, but programming skills are needed
There are substantial differences among the exporting options of the databases
Software tools for conducting science mapping bibliometric analysis
The bibliometrics analysis could be enhanced with scientific maps representing the relationship among the different actors (authors, institutions, countries, etc.). A map of science is, therefore, a spatial representation of how disciplines, fields, specialties and individual papers or authors are related to one another as shown by their physical proximity and relative locations (Small, 1999) . In the last years, several reviews have analyzed the most relevant software (Cobo; López-Herrera; Herrera-Viedma; Herrera, 2011; Sangam; Mogali, 2012; Pradhan, 2016; Chen, 2017), nonetheless, they change over time, and some new appeared. Therefore, some updated characteristics of the main SMA software are shown in Table 3 : developers have divided the main menu according to the SMA workflow. This menu incorporates analytics and graphs for three-level metrics (source, author and document) and three structures of knowledge (conceptual, intellectual and social). The analysis options are diverse and are subdivided into 7 categories, divided in the analytics and graphs stated before: 1) Overview, 2) Sources, 3) Authors, 4) Documents, 5) Conceptual structures, 6) Intellectual structure, and 7) Social structure. The graphs and performance analyses generated can be exported to several kinds of file formats; maps can be exported to Pajek and html, and tables can be copied to the clipboard or saved as Excel, pdf or printed. -BiblioMaps: BiblioTools is a set of scripts to perform SMA based on bibliographic data (Grauwin; Jensen, 2011). Although these scripts run under Python, in an update in 2016-2017, the author, Sébastian Grauwin developed the web interface so-called BiblioMaps. This software is designed to not require knowledge about Python, but BiblioMaps makes this issue more manageable. Furthermore, the user can change the code to get different outputs. It can work with WoS and Scopus data. This set of scripts perform the following tasks: i) Data acquisition, ii) Data preprocessing, applying to parse and filtering to the raw data, iii) Data analysis, obtaining co-occurrence networks, bibliographic coupling and clusters, iv) Data visualization, the output can be visualized in BiblioMaps or exported to other software, and v) Data report, the analysis obtained can be exported to LaTeX format. BiblioMaps only offer the network as a visualization option, to obtain different maps external software is needed. Although the user can perform the analysis controlling each stage of the process, this tool offers the "all_in_one" script, allowing to perform all the analyses at once. -CiteSpace: It allows the analysis and visualization of trends and patterns in a research area (Chen, 2006; Chen, 2019) .
The main goal of this tool is to facilitate the analysis of emerging trends in a knowledge domain. It was developed at Drexel University (USA). This tool offers several options to understand and interpret network and historical patterns, such as the growth of a topic area, the main citations in the knowledge base, the automatic labelling of the different clusters using terms from citing articles, geospatial collaboration network, and international collaboration. CiteSpace is able to work with different bibliographic databases, such as WoS, Scopus, and Chinese Social Science Citation Index information to construct citation networks is collected uniquely from WoS data. Nevertheless, it is not restricted to this database; Scopus data could be analyzed equally. Once the citation network is formed, it can be exported into Pajek file format (Batagelj; Mrvar, 2004) . CitNetExplorer uses two different approaches. One approach consists of providing both data from publications and data from citations relations among publications. The other approach is based on adding the data directly downloaded from WoS. It presents three remarkable functionalities: the capability of select publications, drill-down and expand functionalities and different algorithms to generate the network. Concerning the analysis options offered by CitNetExplorer, four different options are provided: extract connected components, cluster publications, identify core publications and find the shortest or the longest path from a publication to others. Furthermore, not only the direct citation relations are visible, the visualization can be set to show higher-order indirect citation relations. An additional feature is the possibility of launch CitNetExplorer directly from the web page. Then, it incorporates a preprocessing module where de-duplicating (manual, by plural or by Levenshtein distance, or importing from an XML file), time-slicing, data reduction and network reduction can be performed. SciMAT divides the analysis process into four main stages: i) Dataset building, ii) Creation and normalization of the network, iii) Application of a clustering algorithm to get the map and its associated clusters or subnetworks, and iv) network, performance, and longitudinal analyses. Different visualization techniques are available in SciMAT, such as a strategic diagram, cluster network, evolution map, and overlapping map. Finally, it is interesting to remark that the visualization module can build a report in html or LaTeX format. The images (strategic diagrams, overlapping-items map, etc.) are exported in PNG and SVG formats so the user can easily edit them. Furthermore, the cluster networks and evolution maps are exported in Pajek format (Batagelj; Mrvar, 2004). Figure 9 . Analysis of the EPI journal with SciMAT Bibliometrix and its Shiny platform contain the more extensive set of techniques implemented -Sci 2 Tool: It is a modular toolset particularly intended to play out the research of science (Sci2 Team, 2009). It supports temporal, geospatial, topical, and network analysis and the representation of datasets at the micro (individual), meso (local), and macro (global) levels. It was developed by Cyberinfrastructure for Network Science Center at Indiana University (USA). It read several bibliographic data formats, such as WoS, Scopus, GS, Bitext and the exportation data format of EndNote. Furthermore, it can analyze data information from social media like Facebook, research funding from the National Science Foundation and National Institutes of Health, as well as other academic data in CSV format. As can be observed, this tool supports a wide variety of information sources. The Sci 2 Tool workflow is based on the typical science study (Börner; Boyack, 2003) : Data acquisition and processing, Data analysis, Modeling, and Layout. It allows extracting different types of networks, performing several analyses (temporal, geospatial, textual and networks). Mainly, this tool obtains the following bibliometric networks: co-author, co-PI (Principal Investigator), documents co-citation, journals co-citation, authors co-citation, bibliographic coupling, author bibliographic coupling and journals bibliographic coupling. Likewise, this tool allows building direct link networks, such as author-references, document-references, journals-references and author-documents networks. In order to represent the networks obtained, different visualization can be obtained: i) Temporal visualization, ii) Geospatial visualization, iii) Choropleth map, iv) Proportional symbol map, v) Topical visualization, and vi) Network visualization. This tool offers a great and adequate number of possibilities in order to represent the different aspects of science. Groenen, 1999) . About visualization capabilities, this software provides three visualization options: i) network, ii) overlay and iii) density. It is remarkable that the zoom and scroll functionality and smart labelling algorithm to prevent labels overlapping. VOSviewer incorporates the zoom and scroll option in order to facilitate a detailed examination of the map generated. Finally, all the visualizations generated can be saved in different graphical file formats, VOSViewer offers a great visualization and can load and import data from many sources Figure 10 . Analysis of the EPI journal with Sci 2 Tool such as bitmap or vectors. This option makes it easy to include the analysis output in any format, digital or printed. Furthermore, VOSviewer can be launched directly from the web page.
Libraries
The last category established as tools for bibliometric or scientometric analyses is composed of libraries. This is a concept well-known in the computing area. Computer programs are developed using code, but this code is organized to be used only within this specific software. Conversely, libraries are code that could be used by multiple programs that have no connections to each other. This characteristic makes this kind of tools an interesting option when the user is looking for flexibility and versatility. For example, the analysis of the co-occurrence network could be performed using a library and the visualization is obtained with a different one. Nonetheless, they generally need some knowledge about the language program of the environment that support this code, so it is not a good choice for amateur bibliometricians / scientometricians with any programming knowledge. Cuccurullo, 2017) . The stages to perform the analysis are based on de SMA workflow (Cobo; López-Herrera; Herrera-Viedma; Herrera, 2011). As stated above, it empowers the Biblioshiny tool and was developed by Massimo Aria and Corrado Cuccurullo from the University of Naples (Italy). It mainly works with WoS, Scopus and Dimensions data. It incorporates several analysis options and they are subdivided in 7 categories: 1) Overview, 2) Sources, 3) Authors, 4) Documents, 5) Conceptual structures, 6) Intellectual structure, and 7) Social structure. It is a powerful library that can performs complete bibliometric and scientometric analysis. Furthermore, it allows to obtain multiple types of graphs; feature not common in other libraries. Figure 11 . Analysis of the EPI journal with VOSviewer -BiblioTools: It is a Python library that contains a set of scripts to perform SMA through bibliographic data (Grauwin; Jensen, 2011) . As stated in SMA tools section, BiblioTools is the base of the BiblioMaps tools. It is offered as a user-friendly Python tool, since no knowledge about previous programming skills are needed. WoS and Scopus files are used as dataset. The following tasks can be performed using BiblioTools: i) Data acquisition, ii) Data preprocessing, applying parsing and filtering to the raw data, iii) Data analysis, obtaining co-occurrence networks, bibliographic coupling and clusters, iv) Data visualization, the output can be visualized in BiblioMaps or exported to other software, and v) Data report, the analysis obtained can be exported to LaTeX format. -CITation Analysis (Citan): This library is a tool pack that allows to perform performance analysis from Scopus data into a SQLite database (Gagolewski, 2011) . It works under this kind of database since the user can execute codes to modify the information, such as merge documents or authors, delete duplicates or an specific document or author. Generally, Citan obtain performance analyses through the different actors; it can calculate the h-index, g-index, r p -index, I p -index and other general impact indicators. Furthermore, it provides descriptive graphs with the calculated indicators. Once the data is extracted, we can perform a preprocessing stage, consisting on document type filtering, author's name normalization, duplicate removal, times cited and document's country and institutions. It allows performing top and specific topics evaluation and wildcard search. Wildcard search is useful to find topics that come in plural and singular or start with an specific root. Furthermore, ScientoPy add some performance indicators to the topics analyzed, such as average growth rate, average document per years and percentage of documents in last years. Several visualization options are allowed, such as time line, horizontal bars, horizontal bars trends, evolution and wordcloud. The graphical oput can be exported to EPS, SVG and PNG formats. -scientoText: It is a R package to perform some bibliometric/scientometric analysis from bibliographic data based on indicators (Uddin; Bhoosreddy; Tiwari; Singh, 2016). It works with WoS and Scopus data. It is able to obtain different analyses, such as co-authorship matrix, top authors/countries/institutions with their g and h indexes and citations, highly cited actors, international collaboration and term frequency. Generally, scientoText offers some bibliometric outputs to characterize an author, institution or country.
Comparative features
Once the description of the main bibliometric/scientometric tools was carried out, some information about the features of each tool will be addressed. In that way, the features have been subdivided in: a) database sources, b) pre-processing capabilities and c) analysis and visualization options. All the included tools are characterized in Tables 5-7 for a comprehensive understanding. SciMAT has great preprocessing and exporting capabilities and its visualisations allow the analyst to focus deeply on the research topic Table 6 presents the pre-processing options that the analysed tools incorporate. In that sense, SciMAT is the one offering the widest type of tasks. Almost all the tools include some filters and the second and third features most incorporated are the time slice and the duplicated documents removement. Generally, the pre-processing stage is the unfinished business of the bibliometric/scientometric tools. 
ScientoPy X X Some tools were excluded since they do not incorporate any feature. Excluded: Publish or Perish and scientoText * The tool allows joining several items (e.g. synonyms, acronyms with full form, authors, etc.) ** Data can be modified into the tool, so no external software is needed to perform this task. Table 7 , the different analysis options of the tools included are specified. Furthermore, a column with the visualization options was added to know how the analysis output can be displayed. Although there are different bibliometric databases able to be used as a data source for bibliometric analysis, they have different characteristics and have been developed with a different purpose. One of the most important aspects is the scientific coverage, which has been analyzed and discussed in several studies. Mongeon and Paul-Hus (2016) determined that the Social Sciences and Arts and Humanities are underrepresented in WoS, and the strong influence of English-language is high. Furthermore, although Scopus presents slightly more extensive coverage, it has similar biases than WoS. MA seems to be an alternative for citation analysis, but although it covers life sciences and sciences correctly, engineering, social sciences and humanities are underrepresented in comparison with GS (Harzing; Alakangas, 2017) Then, the data source should be chosen with caution and taking into account the research area where the bibliometric analysis will be performed.
Concerning
Regarding the exporting options of the databases, there are substantially differences among them. WoS allows to export data in 500 records slots that could be concatenated (500 by 500) with a total limit of 100,000 records per query. It has different export formats, but the most suitable for the bibliometric purpose are plain text or tab-delimited. Scopus allows to download more data in a single petition, but the total records retrieved is limited to the first 2,000 records of the query. Although there are different format options for data exporting, the only one available for bibliometric purpose is the RIS or CSV formats. It is necessary to mention that Scopus allows to download the first 20,000 records of a query in CSV format but limiting the output to only citation data. GS does not bring the possibility of data download, so researcher should employ crawler method (Martín-Martín; Orduña-Malea; Harzing; Delgado-López-Cózar, 2017; Martín-Martín; Orduña-Malea; Delgado-López-Cózar, 2018), or use software tools that integrate the crawling method such as Publish or Perish (see Section 4). The MA search website does not allow data retrieval for bibliometric purpose. However, it offers his data through the Academic Knowledge API or indeed, it allows to access to the different snapshot of the whole dataset through the Open Academic Graph. It should be taken into account that the access to the API is limited to 10,000 requests per month in the free license option. Finally, Dimensions allow retrieving a maximum of 50,000 records per query using a CSV or excel formats. In fact, Dimensions provide a so-called "export for bibliometric mapping", but it is just a specific CSV file.
As was pointed in Section 6, the software tools and libraries were compared according to three groups of features: a) database sources, b) pre-processing options, and c) analysis and visualization options.
Regarding the data sources, almost all the software tools and libraries can import data downloaded from WoS and Scopus, since both databases are the most important and therefore, most of the analyses are based on them. Moreover, Biblioshiny / Bibliometrix, CiteSpace and VOSviewer allow importing data from Dimensions. Publish or Perish, CiteSpace and VOSviewer allow to retrieve data from MA directly from its API. Taking into account GS, Publish or Perish and Sci 2 Tool are the only tools able to work with it. Finally, we should point out that some software tools stand out due to the great number of compatibilities with different data sources. In that sense, we should remark the general bibliometric software tool Publish or Perish, and the SMA software tools CiteSpace and VOSviewer, which are able to work with the most common databases, and also, they allow to work directly with open databases such as Crossref, among others, using their API.
In the bibliometric analysis, the data preprocessing and cleaning is an important and daunting task, that should be performed as the first step. In that sense, the compared software tools and libraries contain a great variety of preprocessing methods and algorithms. First, with the exception of Bibexcel, all the software tools can filter the data in different ways. Additionally, time slicing is allowed by the majority of them (Bibliometrix / Biblioshiny, BiblioMaps / BiblioTool, CiteSpace, SciMAT, Sci 2 Tool). Duplicate documents removal is also allowed by ScientoPyUI / ScienctoPy, Bibexcel, Sci 2 Tool, Citan and Metaknowledge. It is important to note that the Publish or Perish and the R library scientoTex do not incorporate any preprocessing method. Finally, regarding the preprocessing capabilities, SciMAT stands out as the most powerful software since it incorporates methods to apply a de-duplication process (manually or using plural / distance, or string distance), time slicing, stop words, and data edition.
We should remark that taking into account the analysis options, Bibliometrix and its user interface Biblioshiny stand out since they incorporate a great variety of different analyses. In practice, since it is recent, most of the analysis developed by the previous software tools have been incorporated in Bibliometrix / Biblioshiby. For instance, it allows to extract and analyze a bibliometric network (thematic, authors and references, among others), performs an evolution analysis, develops a performance analysis based on different indicators, applies a burst detection, draws a spectrogram, and show the geospatial component. On the other hand, taking into account the bibliometric networks, most of the SMA can work with the most common (thematic, authors, and references). Also, Bibexcel, SciMAT and Biblioshiny / Bibliometrix can work with another kind of bibliometric networks. Regarding the R and Python libraries, Metaknowledge can work with a great variety of networks, and also scientoText can work with authors networks. CRExplorer, Bibliometrix / Biblioshiny and metaknowledge can build a spectrogram. The development of an evolution analysis is only available on Bibliometrix / Biblioshiny, SciMAT and ScientoPy / ScientoPyUI. Also, performance analysis (using different measures and indicators) can be developed using the majority of the software tools with the exception of CRExplorer, Sci2 Tool and Metaknowledge. The burst detection is allowed by CiteSpace, Sci2 Tool, Metaknowledge and Bibliometrix / Biblioshiny. Finally, a geospatial analysis could be developed using Bibexcel, Bibliometrix / Biblioshiny, BiblioTools / Bibliomaps, CiteSpace and Sci2 Tool.
As a final conclusion, we should remark that each of the analyzed software tools have their advantages and drawbacks, and therefore the analyst should choose the adequate software for each specific analysis. At this moment, maybe Bibliometrix and its Shiny platform contain the more extensive set of techniques implemented, and together with the easiness of its interface, could be a great software for practitioners. VOSviewer contains a great visualization, and can load and import data with a great number of sources. SciMAT has great preprocessing and exporting capabilities, and also the visualization through the strategic diagram and thematic areas could allow the analyst to focus deeply on some specific research topics.
